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(54) PHOSPHOR MATERIAL AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material with 
its less change with the elapse of time and uniform 
composition of an evaporation film, a main light emission 
being brought by Mn and enabling arbitrary luminous 
colors from red orange to yellow by blending powder of a 
mixture of a zinc compound, a magnesium compound, 
and manganese compound and sintering it in a hydrogen 
sulfide atmosphere. 

SOLUTION: A material is expressed by a formula Za,^ ^ ; kMix 

wherein (x) and (z) are 0.05<x<0.32 and 0<z<0.01. Zn of / -il- - 

ZnS:Mn that is a red orange phosphor is substituted by a 

proper quantity of Mg, thereby changing luminous color. 

The color of light can be changed to an arbitrary 

luminous color from red orange to yellow by changing a 

value of (x), that is, a quantity of Mg. In a manufacturing 

method, powder of zinc sulfide, magnesium sulfide, and 

manganese sulfide is prepared in an arbitrary 

composition, blended, milled, well blended, molded, and 

arbitrarily shaped. This molder is sintered in hydrogen 

sulfide atmosphere. The molding pressure is 300kgf/cm2, baking is preferably maintained for 2 
to 4 hours at a temperature of 1000 to 1200** C. 
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(57) 

Ziij_j^ Mg^ S : zMn 
(0. OBSxSO. 32, 0<z<0. 0 1) 
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Znj^_^ MKjj S : zMn 
CO. 05£z£0. 82«0<z<0. 0 1) 

X-m^tl, ±563te**Mn{Cj:i9t.5t<i>$ilSikf-#fS 
^^HSiTT-S - 2 0-C/^J-<^)#iS3[^r#atT 9 0 

0-110 o-cT- 1 -2fm-<m^L. m.^titi& 

mTW&iLX 1000-120 O-CT 2 -4^ia:i»d8 
[00011 

.[^OJS-r5.^i^»3 X 

100023 

(ZnS : Mn) «E'(l:!iJ^3fe*{i, IgSm^tS, 

[ 0 0 o 3 3 L*-L. z n s : M n^mimmmt 
[00043 mtr, ms¥8-3 1 57 m^jmirza 

V^-C{±. Slfe^3tf*:-Cftl.ZnMgS : MnSr^BfeSt 
LTfflV^, ytr'y—y ^ )U9-^^-:>X^cr>mm^fj:ift: 
EL^ ^ xyu^ ^•i:^}l^^m^h.X\f^?>. L*^fc. H 

<^)J^T'$>§Mtt*i:<±«*6lJtC:^=3r^ Z n S : M nJg) 
*). mmm<7MmX'ZnS ■. MntMsStc^^gS^E** 



[00053 t*»i>, ^^ffl'^^v hfcijV^TJi, 

ZnS : Mn«j5fei:Mg S«j'5fet corner l>!R!@e«»ig 
-^ic J: ai£Sf<ctcfev>TI±M g S c0J9l»tt*«« L < . -fk 
^*IIC^^^-C\ MSffl'^lx.y hi: LTSS^r*t«^*t 
jfC&irV^tVid^tl&Jbo^. $4>fcMgS(±lSgS: 
iRiRi-SilfctCiOMgSOi Sr^ifigL. HIKc^^t: 

[00061 ±fz. m(^mm<D9mfimi: lt . ma 

(f> #af¥5- 1 7 1 7 0-§^lC4JVi>T{i. •^if^l' 

ffiib^S'Srif <^>'NDir'y{i^]KE Lie tfc k ^ left 
[00073 #^835 8- 2 0813 S^-^JkmzHWX 

^^•ti>:}im^mmi.x\^h , L*»L. w^m\,zwT^^ 
ixtz'sm-^jmx'i,. ±ia:^^5 - 1717 o^^jm^i 

[00083 $i^»(C, !^Bg6 3-9 9 5-f-^«Ci5V^ 
T{4. MgS. CaS. SrS, BaSOd*>0— 3 
t : ZnSi:2rffl\,^T3^ffl-^^-y hSrf^|£-rs^j£& 

gS, CaS. SrS. B a S i: Z n S<0!feSM-^tCi 
JBJK<Ojll->TZnSkMgS. CaS. SrS. BaS 

*^:-5.!MM^tci:SfigM<rc-{4MgS. CaS. Sr 
S. BaS<oaifi?1fe{pffi[L<. -fk^tC^I^S^-C^^ffl 
'^V- -y h t LX^^itmiimxr%-^\.Mi ^Smtfi 

Jb-S « 

[0 00 91 

m^^t(^'j>-^j:\Mt^m!mfi>>z'S:^^£. mm^^(^n 
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[00 10] 

[00 113 

Znj^ Mg^ S : zMn 
<0. O5SXS0. 32^0<z<0. 01) 

[00121 <Xfc, 2|E»^<7)^5fef^i5f^^c7)^ 1 oiSJiS- 

[0 0 1 33 t,tz. ^^comim¥ii^<r>^2(rmm}} 

TTB - 2 OX:X^a>mBpmxmSiLX 9 0 0-1 1 

oox;Ti-2i^igi-»:*sysL. mL^ixf^mm^^ 

^?Stt*'XUHmT-r5 - 2 0*C/'4)-<5^#^gas-C#ia 
L-Tl 0 0 0-1 20 0*0^-2 -4 ^[S|-i»«S^5^ 

[00 143 

5 d i: J; -:> T#©fe*» ^ISfe*T<^€^<?)563tfe 

[0 0 1 53 ^^m<my(mtm(r)m i «osiit:^a{i. 

[00 1 63 mi>^mzii. «£'fhS&\ ej<hv:5^^.i^'^ 

ST'fcS. C:t7)figM£E:?]{i, 300kgf/cm2 JiLh 

ii<Wlzm&^ti^^\ m&er)^li 1000-1200 
•CT 2 - 4 ^fH«J*-r 5 t *fif ^ L V ^ . 
[00 1 73 Jfc^iOSJg^rffiti. ISfJt tTBSYkiNjSrffi 

[0 0 1 83 *^BJ0^3\S*«^tci3l^T. x{i0. 0 
5SxgO. 32. Z{iO<z<0. 01T'S>^. ^IC 



0. 3 2likTtzLtzmmii. «jE-CtJi%-^rffl*s^ 

^tl-^Jts^T'^bS. 47t, 0. 0 1 J: O/JM^ < L7tSE& 

10 0 191 zfiiocr>9m-y3m:-^<f>tt?>mm:m\ 

mLx\.^&cr)T±M^^^mizM<. mmmi<^it^^ 
ti.tn'rxim.<7)mmi}mmzfsmzx-^ . ^^35 j: d 

t:*^J(±. ^^ttOjSTf < . ttim 
[00203 47t:. *3^J^^3fe*W^m 2 <7)i!Bt7^ 

mxii. m^ms^msmmzm.'mftzimnLT-mii 
#ffl^«ffctsi^T 2ai®t=5i-ttTMifcf-* i t $-#mt 

:^'xmmmrFxm^(7)msMmTm4& Lxm&i&&izm 
^munLx~<xmm-^. zeoxtiz-^ 

[002 1 3 «5«*:»itfflll*?!pf^OgTO}*i7)^nfi 
{i, mMm^mznLX;P-i:<bi>4mM.%ii^18-tL 

^\ 4:m&%^mx'iitm'i'iz^mvi^LxLt\>K 

Z n S : M n t|'i:j^l=eESfi&ia«SHi-S d bifiX^^ 

[00223 -^coii, :i<m^i-H)-l,zmr ■ ^^Lfz 
^izmML. ^P-vhtCfS. i<OI^LE*li. 30 0 

[00233 <>:t:, <rc0^1^ >y h $rr;l^:3'>'^t'<o:T:vg 
5-2 0'C/^i-i7)®H**if ^ LV>, # 

m^Mijm^ LxLtw ^xm^ t 3t*^T* 

0,20 •C/4J-?r®i. -5 ir^B'vcomitdii^g^ < iJtS/c 

»>xhi>. —^MSi:&ffimmt9 o o - 1 1 o o*ct i - 

2 ^ ^ b t^is-t L V ^ . c oiaeiatmiateffl 

F«3-C. Z n S : Mn+tCiSPKciSIIS-ll^S-frSi 
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[0024] Zcr)J:o^zLXim.ttl^U'y}'tWXm 

^msc^&iimmm^mznLx^-^< t i> 
i^ttw 1 msi%^mx'iir.<mm.'i'izmmtm^L 

is^t. ni^ivtzm.^i&mLxiiMc7)jmkizi-h. 

^eomc7)^imKt}i>-lS\'^:^i3^mtL<. 3 0 0kgf/ 
^fzibX'h^. 

[ 0 0 2 5 3 <Xfc. C:oSa#:2rT;P=f>'^i:0:T;vStt 
Bg<50#Sl3S;gji 5-2 CC/^J-cDlEll^^i?* Lv\ #«B 
^^m^LXL^W mMX?&ti^\:,^titbX't>*). 

2 0 r^y-s^irMx. i t ms^(Dnm^'^ \> ^^«>T-fc 

5. ~»:M^«OiaK(±10 0 0-120 0'CT-2-4^ 

x\ zns : Mnrpizmnz^m^m^^^^t^izm 

[00263^Oj;-3 tc:*%HBO^m««^7)m2 OS 
ag:tr^TiS. 2gp§fc4J-{tT^€:fT5:dc:h(wj; 

jftiajKTfcs 10 0 ox:ftiSfct3t^Ttif{t'7^:*->"> 

X'hi. 

^ymmmf^x'i>fmimM^^hi§r^\.z\i^\,zm 



[00283 ^:LX'^^Rx-i,t2m^t<z-9tnxm.^^ 

'ftaSSt?SI'(t;-?>';y>'5rS:jEE$-t*-T— n S : Mn5- 
#0, ^cOZnS : Mn4»C3S«Ii7)|lE»i&il^§-frTtJ 
< . Z n S : M n {iBS[«^ffl?§ L-«^^< «* t«Sl3SSSJ 

i->JtfcLTt. ZnS : Mn+tCJffiWtCBI^tTV^S 

mc^-^^iy-^Mimit-^iXiZt^iK, Z n S : M 

i>z.}iifix%i,. mc?i^^i^'^M.t:wmLxmm-i> 

mz^ §^tC8SS15J*SrSS!JIIt- •i.tfOfi. ZnS:Mntf 
■i.. 

[ 0 0 2 9 3 i a L.T*^l,T#i^iTJ^:'^U «y h(4. m 

'^}!Xi\>ZX^Wk\iZX->xmm.ifi^±.'th. CiaJi:. # 

mk^azii*). ii*)WS^h:ib\,zX'>xBLmiti^mi 
-rhfzibX'Sih. ^w^m^-yf&ziifaf . wms. 

h^jLhtl^. -^r. fgJS*S7 0%5tejf|<:^«ffl'<.lx-.y 

M4. J^a^:ig!*j'c&t=<<. ^\.zmsf^\.zwmm^v 

"/ h ^Mti^mmmizx -5Ti?^iT 1 1 a i: v-* a ^4>± 

[0030] ^^m<r>^i5mi±, 2spgt:i?{t 
T-3bs. immatzx^mim^izjiommfm 

[00313 

^wi 

?S[43ilB (T^lfoa. ^9 9. 9%) kzmC'^i^^i^'^ 
^ (T^IEp=!., J*K9 9. 9%) ^5, 10. 2 0. 3 
0. AOmo \%{iZ^j:hi.o(iZ^tL^tmmi,^ S/5>t 
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^it'?^:^:^ CifJlEift, n&99. 9%) Srsm^f^KT) 

0. i5&t%iz^s>jidi,ztsat. m-^mv^t. 300 
0 5ox:r2i^fa<^$-fr. ^ti^ti^&2. 5g/c 

[0032] :LiXhffmSii:TiiiZ5Frr. 

(1) 5*;P% : ZnO. 95MgO. 055 : M 
n 

(2) 10t&;P% :Zn0. 9 0Mg0. 10S:M 
n 

(3) 20-t;P% : ZnO. SOMgO. 20S : M 
n 

(4) 3 0-t;l/% : ZnO. 70MgO. 30S : M 
n 

(5) 40^;l/% :Zn0.6 8MgO. 32S:M 
n+MgS 

iafcgy2 



0. 15at%lz^^XdizMi.. m^Vl^L. 300 
kg/cm2 TTP-XB^L^rm. BiE^bdc3g#H^4> 1 

0 5 0'CT2l^iaffi©$-t*-, WS2 . 5 g/c mS 
^«cS-#7t. ::<^m^i^mMliZnO. 9 0MgO. 

1 OS : UnX'h-yti. 

[0033] Jtiggyi 

lSS['ftSiSt=!SK^[:-7i^jy>'S:Se^^ftKiOO . l 5 a t%ic 
^*J:-5t:Jni.. tS^fi^^L. 3 0 0kg/cm2 X'T 

i-:^^vti^. es-fbTKsgi^HSvtf 1 0 5 ox:t2^® 

[0034] mm 1 -2*5 J:J/Jt3lS««Jl T-fmt/c^ 
[0035] 

[^1] 







n 1 








5 


10 


20 


30 


40 


10 


0 


(nm) 


580 


578 


575 


572 


570 


578 


585 



= 0.1) 

[0036] ,rO«-Ci0e-i?jS:g!i5 7 8 nmT3b-? 
Zi. tJt. C:«^ie#:<7)X|||slMO^-V-hiaSria2(C 
5Tf^. »^>ixyie-^{±. ZnSlgaM1«tT<feS'>;l' 

[0037] ||:te«10x=0. 3i:0. 4<0X|ill2l*f 
<^f^^r-h0SrJfc«L;tt,<Ot'H3fc:i5r^. x = 0. 3 
Otf-^Ji. 02 i:ll«fcZ n s(r>^/i-ymmmTh-o 
3^. L*»L5r!i«4>, x=o. 40t:-;?a'>;P'yM«Bi 

f*:tiS-^T'«>-:);t. dCO^^flcO^a-flfcOie*. Zn 
1-1 Mg, S:Mn{±x=0. 3 2T'$.'5.Z n 0 . 68 
MgO. 3 2S : MnTfc-oJt, <l£OC: Z n 
1-, Mg, S : MnOGSSFKJi. «ET{4X=0. 3 2 
-Ch*). 0. 3 2J:»3t^v^tO<4fm=5:^^it*f^-3 

[00381 Jt«Ml tC*Lfc:J?&Ci oT-^jSL/^S? 
SSf* { Z n S : M n ) iO^X'^:? ^;^fiOtr-^^g:g;{i 
585nmT'&-3yi. («l#gi) . SlJgfWl fcit«JWI 



[0 03 9] mm^i.z^i^i^-iHm^zi^'.X'^^LtM 

«S#:<:oe-i7^*i;||Jt^Jl (x = 0. l)c01^-^iS 
ftfcSritiR-r^ . *^M#OXiSlHl*f-5^^ 

-Ma^SBCc^-r, W#«Otr-^'«J*{45 7 8 nm-C 
UltTftO. 4:t. X«8ig*fe-:?t!^<|lItT-*-5 

[0040] mm 

mmw^zx-^xnt^tu-zmmfmrn {mmm turn 

T8-3 1 5 7 1-^d.^iStCiaScOZnS : MntMgS 

(Dm^izxi>m^m^nt (ot^\,zi5i,fi>m&!m:^m 

[0041] H6e0Jg**^^.. 3(s:5SH£0^ffl«^<?):^r 
[0042] ^gi|3 



^■ftaE® (T^iEAv ^9 9. 9%) izmt-^i^i}^ 

(TUIEift. «S9 9. 9%) $^0. 15at%(C^rSJ: 
■5 tcJUx.. § ^(ceSgf©* ("lUKta. MJg9 9 . 9 9 9 
9 % ) * ^*<scoStc*t L4 w t %i::5rs j: a ^cgsjD L 
-^cOS*^S^^^L, 3 0 0k g/c Tr^l^ 

mz^ -t«ojacM«E^#«iaflEi o-c/mi 

n T- 1 0 5 0 •Cl:: L . T;U::f ^-^H^EtJ-C' 2 KJI^^ L 
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:i<^mmz^ mt-^i^^^i-^M, (T^msh. nm9 9. 9 

%) SrlOmo i%iz^&Xoiztat. ^ii>lzimmz 
"t-k^co&iZftLX lYrt%iZ^^X oizm^Lfz. ^ 

Lfz. i<r)fi^ft:$-#JS3eSl O'C/m in, 110 0 

[0 043] :i<r>i:5lzLX'^f,titzmm^(7)m.i±^ 
Zno.9oMgo.ioS : Mn (MnJiO. 15at%)-C 

[00441 aaiM2 

«5-ftffilS (l^mSh. Vm9 9. 9%) izmt^^^^i^^ 
J>> (TfJlEfq. *6JS9 9. 9%) ^ lOmo 1%, gg-ffc;"? 
>';!r>' (TUIEift. *fiK9 9. 9%)*0. 15at%tc 

%iz:^j:^i:z>lzmaLti, ^col^^irm^^L. 3 0 

aKl O'C/m in, 110 OX:. T/U:tf>^H^4«T 
4^^L, ffiMI5^7 0%O^f!fs:2-#/i:. ^K^i 
dizLXn ^>n:t^f>tc<^fflfi£{i, Z n 0. 94 M g 
o.oeS : Mn (Mn(40. 1 5at%) +MgOT<fer> 
^. 

[0 04 5] >l«Oj;-3t=:|lfifeM3tJt«M2T#A,ixfc 

C^^i^^MZ-^S^fit^thtlh. ^^<7ym^. ZnM 
gS : Un^liZ^VX^'^^^i^^i^^M.ffiSiiertio 
1 %X'hr>tz. 

[0046] imms 

(tim^. MK9 9. 9%) tci^^tvy^yy 
(■i1?IKp°n, ^99. 9%) 5:0. 15at%(C^SJ: 
o\,ztax.. M{c«tjl1»3fc*^«c«^»fcJtU4wt%te::3r 
Sidfc^PtTt. -5-i^iK*?:Jl^l^L. 3 0 0kg 
/cm2 r7-^;?.^L3t. -e<55^«c$-#iSiS^3-C 
/mi nTl 0 5 Q-CtCL, r;P:rfy#H^4'T2l^. 

9. 9%) ^1 Omo l^tC^fr-SiatClHIi.. »C®St 
m*$r^i^i(cSf LT 1 w t i: 3 tc^L 

ti. ^(^i^^m-^^h. 3 0 0kg/cm2 XTV 
:^^l,tz. C<0^«:Sr#i§aS3'"C/m i n, 1 1 

ffl^Ji, Zno.gzMgo.osS : Mn (MnliO. 15a 
t%) +MgOT't.-:>Jt. 



[0047] :L<7)iir>\iZ^m3hmm3X%t:,fltz 

m!^^(r>y.mmm^^~hm^imLxms><z^i,tz. 

±S£0m. 0 3 t;:{iM g OCT) tr— ^' t \ 

ft. ZnMgS : Mnl^"t^#=i£LTV^i>V^^:^i^l^r^<7) 
SJiSmo l%T-S)r)Jt. SISS^J3 fcitt!!^^RJ3T' 
^^>^^^cMi©#<^^?^SilfflietcJ; V)V^it 
teLT09t:r^^L3t. il3(RCT3<7)5 0 0 nm#32t=563l5 

1 V>;tft. *^JTt4Pia5Se* 5-2 0"C/ 
[0048] 

[iiw<os&*] ^^i^izX'ixn^ivfzmm^mii. 

^fz:^wM<^mm!:^m<rmM.-ijmt. mss.^ 2m§iz 

s«fT-S)S, ^^mmaizxhmm^izxr)^m 
bif'^mmm^u >yhb Lxcym3Li>n^±.'r& . 

[iaMC0tS*:5:SiB9] 

[01] ^CTl<504'OV:/:t-i^'>Ai£rl Omo 1% 
7jhJtx=0. 1 O^^iOl^;^^^? h/i^SrSrriT^ 

[02] ^Mlc04'O'7^^^-v-'>ASrl Omo 1% 

[H3] SSteMllCfeV^T. V^:^>"^A*3 0mo 
1 4 0 m o 1 %maLtzmSfia7)^ti^ticoxm^ 

[H4] ISffiMli:ittRMl<?De-^'jfe;fti:-7:5<:^5^ 

[05] IHfeWl i:IB5fiM2<?DXSRlIl^-^^-Ml, 
[06] «-^«ffl*f iPkomictitt l.S»^-fl:$ ^-t 

[07] ^«3tibKfif|20Mfef*aOXI8IiI*f^^ 

[08 1 ^sm3 b]iimm3<r>>mm^yMmi-^-? 
[09] mm3bVcmM3<nmm'irmt^^':^Y 
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